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Specification 
[0001] 



[0002] 



[Objective] 

It possesses developing behavior with alkaline aqueous 
solution , at same time, obtain the photosensitive resin 
composition which is superior in sensitivity , resolution , 
resistance electroless plating liquid . 

[Constitution] 

strong acid is generated soluble or due to lighting of film 
formation possible binder polymer , epoxy compound , 
irradiation which swelling is done in aqueous alkali solution , 
photosensitive resin composition . whichconsists of 
compound which reacts by fact that strong acid whichoccurs 
with ambient temperature does not react with epoxy 
compound and heats 

[Claim(s)] 
[Claim 1] 

In A.aqueous alkali solution soluble or swelling Film 
formation possible binder polymer , which isdone 

epoxy compound , which possesses epoxy group of B.at least 
two and, 

strong acid is generated due to lighting of C.irradiation , 
photosensitive resin composition . which consists of 
compound which reacts by fact that strong acid which occurs 
with ambient temperature does not react with epoxy 
compound and heats 

[Claim 2] 

compound which generates strong acid due to lighting of 
irradiation .photosensitive resin composition . which is stated 
in Claim 1 which is a compound of at least one kind which is 
chosen from s-triazines , diazonium salt , phosphonium salt , 
sulfonium salt , iodonium salt where 1 and 2 -quinone diazide 
carboxylic acid 4- ester ,1,2- quinonediazidosulfonic acid 4- 
amide , at least one have trihalomethyl group 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards photosensitive resin composition . 

Especially, it regards preferred photosensitive resin 
composition as resist which is used at thetime of printed 
circuit board production . 

[0002] 
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[0003] 



[0004] 

±gmi*. A.T)W)*mffizBim*tz\m 



[Prior Art] 

method (Below, it calls image inverting . ) which uses 
positive type photosensitive resin composition where exposed 
part becomes soluble in developer depending upon lighting of 
irradiation for formationof negative image is public 
knowledge . 

But, you cannot use resist which was made with method of 
the image inverting as electroless plating resist , solder resist 
or other resist for printed circuit board . 

As for this resist , because lengthy it is exposed to electroless 
copper plating liquid of the for example approximately pH 12, 
70 deg C, resistance electroless plating liquid which it 
withstandshigh-level aqueous alkali solution is required. 

In addition, circuit becomes fine recently, attendant upon the 
higher densification of printed circuit board , it is required to 
resist that sensitivity , resolution , developing behavior 
issuperior. 

As photosensitive resin composition for image inverting , in 
water which is stated in for example Japan Unexamined 
Patent Publication Showa 63-271346 number with insoluble 
photosensitive resin composition which in water which is 
stated in photosensitive resin composition , or Japan 
Unexamined Patent Publication Showa 60-39642 number 
which consists of compound , urethane /formaldehyde 
condensation product which generates acid at time of binder , 
1 , 2- quinone diazide or exposure of possibility with the 
insoluble consists of binder ,1,2- quinone diazide , hexa 
methylol melamine hexamethyl ether of possibility in aqueous 
alkali solution is known in the aqueous alkali solution . 

[0003] 

[Problems to be Solved by the Invention] 

But, although it is suited for application of printing plate , as 
resist which needs resistance electroless plating liquid , 
sensitivity , resolution , developing behavior you cannot use 
above-mentioned conventional photosensitive resin 
composition . 

this invention is used for negative image formation with 
image inverting , development beingpossible with alkaline 
aqueous solution , at same time, it is something whichoffers 
photosensitive resin composition which is superior in 
sensitivity , resolution , resistance electroless plating liquid . 

[0004] 

[Means to Solve the Problems] 

Above-mentioned problem generates strong acid soluble or 
due to thelighting of epoxy compound , and C.iiradiation 
which possess epoxy group of the film formation possible 
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[0005] 

(**)7$'JU-h*«£{*[(y*)7*'JU-M* 

TH».)<Et*A<l|tlfe.*l*. 
[0006] 

TJK(**)72WUlltt7£'J;Ui&*L<l*J'*$ 

WHteajrf . JJtTStt. ]> 7<? 

MJIV^^T-Mtt 5000-200000 A<SSf$U*. 
[0007] 

[0008] 

(>*)7$WUMx*f ;U<DJItt0|£LTI*s 
^K>$)7?UU-K 
x^;u(jt$)7*'JU-K 
n-?Ot?JK>£)7£Mb-k 

n-^;K>^)7^'JU-h, 
sec^JK/*)7*'JU— k 

t-7wW$'JU-k 

'<>W^)7?UU-k 



binder polymer , B.at least two which swelling is done in 
A.aqueous alkali solution , strong acid which occurs with 
ambient temperature cannot react with epoxy compound and 
canachieve with photosensitive resin composition which 
consists of compound which reacts byheating. 

[0005] 

soluble or film formation possible binder polymer which 
swelling is done as the binder of cured product of 
photosensitive resin composition has given developing 
behavior for aqueous alkali solution in role and photosensitive 
resin composition to aqueous alkali solution of A.. 

polymer , poly vinyl phenols , polyvinyl alcohol which 
possess polymer , anhydride carboxyl which possesses 
carboxyl as the polymer a this way, and (meth ) acrylate 
copolymer [(meth ) acrylate displays acrylate or 
methacrylate . Below similarity. ] etc which possesses 
novolak resin , hydroxyl group are listed. 

[0006] 

monomer and (meth ) acrylic acid ester which possess 
carboxyl as polymer whichpossesses carboxyl , [(meth ) 
acrylic acid displays acrylic acid or methacrylic acid . Below 
similarity. ], you can list copolymer of styrene , acrylonitrile 
or other vinyl monomer . 

weight average molecular weight 5000 - 200000 is desirable. 
[0007] 

You can list (meth ) acrylic acid , itaconic acid , crotonic 
acid , sorbic acid , fumaric acid , propiolic acid , maleic acid , 
silicon skin acid etc as embodiment of the monomer which 
possesses carboxyl . 

[0008] 

As embodiment of (meth ) acrylic acid ester , 

methyl (meth ) acrylate , 

ethyl (meth ) acrylate , 

n- propyl (meth ) acrylate , 

isopropyl (meth ) acrylate , 

n- butyl (meth ) acrylate , 

isobutyl (meth ) acrylate , 

s-butyl (meth ) acrylate , 

t-butyl (meth ) acrylate , 

pentyl (meth ) acrylate , 
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hexyl (meth ) acrylate , 
heptyl (meth ) acrylate , 
octyl (meth ) acrylate , 
isooctyl (meth ) acrylate , 
2 -ethylhexyl (meth ) acrylate , 
nonyl (meth ) acrylate , 
decyl (meth ) acrylate , 
isodecyl (meth ) acrylate , 
undecyl (meth ) acrylate , 
lauryl (meth ) acrylate , 
myristyl (meth ) acrylate , 
cetyl (meth ) acrylate , 
stearyl (meth ) acrylate , 
oleyl (meth ) acrylate , 
cyclohexyl (meth ) acrylate , 

[shikuropentaniru ] (meth ) acrylate , phenyl (meth ) acrylate , 
benzyl (meth ) acrylate , naphthyl (meth ) acrylate or other 
alkyl or aryl (meth ) acrylate , methoxyethyl (meth ) acrylate , 
methoxy diethylene glycol (meth ) acrylate , methoxy 
triethylene glycol (meth ) acrylate , methoxy tetraethylene 
glycol (meth ) acrylate , methoxy dipropylene glycol (meth ) 
acrylate , ethoxyethyl (meth ) acrylate , butoxy ethyl (meth ) 
acrylate , phenoxy ethyl (meth ) acrylate , phenoxy diethylene 
glycol (meth ) acrylate , phenoxy diethoxy (meth ) acrylate , 
phenoxy tetraethylene glycol (meth ) acrylate , phenoxy 
hexaethylene glycol (meth ) acrylate , methoxy polyethylene 
glycol (meth ) acrylate , ethoxy polyethylene glycol (meth ) 
acrylate , nonyl phenoxy polyethylene glycol (meth ) 
acrylate , nonyl phenoxy polypropylene glycol (meth ) 
acrylate or other polyether diol mono ether (meth ) acrylate , 
2- chloroethyl (meth ) acrylate , 2- chloro isoprppyl (meth ) 
acrylate , 2- bromoethyl (meth ) acrylate , 2, 3- 
dibromopropyl (meth ) acrylate , tribromophenyl (meth ) 
acrylate , trifluoroethyl (meth ) acrylate , tetrafluoropropyl 
(meth ) acrylate , octafluoro pentyl (meth ) acrylate , 
heptadeca fluoro decyl (meth ) acrylate or other alkyl halide 
(meth ) acrylate , 2- hydroxyethyl (meth ) acrylate , 2- 
hydroxypropyl (meth ) acrylate , 3- hydroxybutyl (meth ) 
acrylate , 4- hydroxybutyl (meth ) acrylate , 5-hydroxy pentyl 
(meth ) acrylate , 6-hydroxy hexyl (meth ) acrylate , 2- 
hydroxy -3- phenoxy propyl (meth ) acrylate , 3- chloro -2- 
hydroxypropyl (meth ) acrylate , 3- chloro -2- hydroxybutyl 
(meth ) XQPYou can list TP (meth ) acrylate , or other other 
things and glycidyl (meth ) acrylate , 2- cyanoethyl acrylate , 
tetrahydrofurfuryl (meth ) acrylate etc. acrylate or other 
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9)7 U-k 4-fc \rU**s-}¥W*W? 1 ) L/ 
-k 5-tKP+S/^>^K>^)7^'Jb-h, 6- 
th*P^rV^+v;U(^)7^ l JU-h,2-tKa+ 

pa-2-tKP+v^at°JK^)7^'Jb-K 3- 
<7QP-2-tKP*i/^;i/(^)7^'JU-h<Eif 
OtKP+vS#^^)7^'JU-h, JEfif<DB 
*\ ^Uvv^CW^UU-k 2-->7/xf 
JU7?'Jb-k xh7th*P7;^'J;K>^)7^ 

[0009] 
[0010] 

7?VP=HJ;MII<»a&#j<hLTI*,7? l JP- 
h'JJk ff->7^7^'JP-h'J^^<!:A^lfb 

[0011] 

HfcT-^k BKif ^;u, Jatt^Wd-)^ 7 

*>^tf-;u, t*-;u-fv^Ptf ;ux-x;u, t* 
-jUt°P'JK>^^bt*-;u^<!:t^lfbtii)o 

[0012] 

;iii^fjk 7^yp-h'j;u^ 

'So 

Sfi^Ej^H 1 Ml* 2000-100000 A<#*U* 0 
[0013] 

LTlis ^tK 2,3-v^pn^U^>iL&*7K 2-2 

[0014] 



hydroxyl group-containing 



[0009] 

As embodiment of styrene , you can list styrene , ;al 
-methylstyrene , p- isopropenyl styrene , vinyl toluene etc. 

[0010] 

As embodiment of acrylonitrile , you can list acrylonitrile , ;al 
-methyl acrylonitrile etc. 



[0011] 

Other than and vinyl formate , vinyl acetate , vinyl butyrate , 
vinyl propionate , vinyl Iaurate , vinyl benzoate , 
benzenesulfonic acid vinyl , vinyl isopropyl ether , vinyl 
pyrrolidone , vinyl chloride etc above-mentioned vinyl 
monomer are listed. 

[0012] 

You can list copolymer of monomer and (meth ) acrylic acid 
ester , styrene , acrylonitrile or other vinyl monomer 
whichpossess anhydride carboxyl as polymer which possesses 
anhydride carboxyl . 

weight average molecular weight 2000 - 100000 is desirable. 
[0013] 

You can list anhydride 2, 3- dichloro maleic acid , anhydride 
2- chioro maleic acid , citraconic acid anhydride , anhydride 
dodecenyl succinic acid , anhydride nonenyl succinic acid , 
anhydride bromo maleic acid , maleic anhydride etc as 
embodiment of monomer which possesses anhydride 
carboxyl . 

[0014] 

As poly vinyl phenols , homopolymer , or vinyl phenol and 
(meth ) acrylic acid ester , styrene , acrylonitrile of vinyl 
phenol ,you can list copolymer of monomer or other vinyl 
monomer which possesses monomer , anhydride carboxyl 
whichpossesses carboxyl . 
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MB, Uv> CMM S Uv> CHM, Uv> MAA, 
Uv> MS-2, bv> MS-3[&±, *.#E3!Ht¥ 

2000-50000 AWSU*. 
[0015) 

5000-50000 Jt><#£Ll^ 0 
[0016] 

Stt'ytmmmMW-Biftttlt 500-5000 
[0017] 

7$'JQ-HUHS» ^^vl^^tst/ 

ta&l&ftflM^iSl^ml* 5000-100000 
[0018] 

fcKD*Mb£ttfl«>W)72'J u-hcDrnt* 
[0019] 

^frii*, 2o~8o ss%#»*u*. 



80 £ft%£iB;l&&ft%1£ttligfflj£iaft<&{ft 



Concretely, you can list [maruzenrejin ] M, [maruzenrejin ] 
MB , resin CMM, resin CHM, resin MAA, resin MS -2, resin 
MS -3 [Above, Maruzen Chemical Co. Ltd. (DB 
69-108-7498) make] etc. 

weight average molecular weight of poly vinyl phenols 2000 - 
50000 is desirable. 

[0015] 

As polyvinyl alcohol , you can list complete saponification 
vinyl acetate polymer , partial saponification vinyl acetate 
polymer etc. 

weight average molecular weight of polyvinyl alcohol 5000 - 
50000 is desirable. 

[0016] 

As novolak resin , you can list to aqueous alkali solution 
swelling or soluble phenol novolak resin , cresol novolak 
resin . 

weight average molecular weight of novolak resin 500 - 5000 
is desirable. 

[0017] 

mono (meth ) acrylate and (meth ) acrylic acid ester , styrene , 
acrylonitrile which possess hydroxyl group as (meth ) acrylate 
copolymer which possesses hydroxyl group , you can list 
copolymer of monomer or other vinyl monomer which 
possesses monomer , anhydride carboxyl which possesses 
carboxyl . 

weight average molecular weight of said copolymer 5000 - 
100000 is desirable. 

[0018] 

As embodiment of mono (meth ) acrylate of hydroxy 
compound , those which arelisted in embodiment of 
aforementioned (meth ) acrylic acid ester can be used. 

[0019] 

As for content in photosensitive resin composition of binder 
polymer ,20-80 weight % aredesirable. 

When it is under 20 weight %, developing behavior 
deteriorates and cured product to behard becomes brittle. 

In addition, when viscosity decreases and laminating 
photosensitive resin composition thereis a possibility of edge 
fusion . 

When it exceeds 80 weight %, photosensitive resin 
composition becomes easy to melt in developer and adhesion 
decreases and resolution becomes bad. 

In addition, binder polymer may jointly use 2 kinds or more . 
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z©cfe3<EX7|?*S/ft^1fcfl)Jli*«iLrii, 

1) DER331J. DER337J v DER661J. DER664J . 
DER667J(JJl±. ^^^5*;Uttll). xt°^7P> 
800[*B*-f>+ft^X*(»)8], ita-h 
1001. Xtfn— h 1002. xtfu— h 1003. xt° =3 
— h 1004.xtf=3— h 1007.xfc°zi— h 1009. X 
t°n-h 1055. xtfa-h 801. It?3» h 807. X 
t°=i— h 808. xtfa— h 815. xt°=i— h 816. x 
t°n— h 819. Xt°=l— h 827. Xt°=3— h 828. X 
t°=I-h834.Xt 0 =l-h871[UJl±.;fi^vx;UX 

7K*->(*)»]ftt*a>ex7iy-^ a ax** 

2) DER431. DER438. DER439(tt±. ^0^5* 
;uaS),7^;U^h EPN1138(^/^V*- 
ttS£).Xt°=3-h 152.Xt°zi-h 154.Xt°3- 
h l72[a±.aftS/x;ux7K*v(*)«]ftt*a) 

^^^^ffix^+s/atBi; 

3) v : 7*3-7-6100, V7+a7- 6110. v^* 
i 7 -6200. ERL2256, ERL4090. ERL4617. 
ERL541I(W±, J.zt>*-/WKttS), 77 

CY-175.7^;U^Vh CY-176.7^;U 
£VhCY-179. 7^U^hCY-182. 7=7)^4 
h CY-184. 7 J 7Jk?Vh CY-192(W±. 

¥V % JSV$7> 090. ^vv/y^x 
WUWJJvOT* Wl+TvVJvOX 301.^ 
V/^X 313[fil±.^V(1*)K].7U*^U 
^^vx;K*v7v^~h. 7Utl-*OUy£vx 
tK*v7^-;U> 7Ut^^'J7^vx^y* 

-fKftf<D8g«SX7K*i/fflE;4)l,6-^*-9-> 
vt-JI/y^Jvv^x-fJk 2,2-v^n^E* 
t^f^^U^-^y^Jvv^x-fik x 

•JVy^'Jvvil.x-fjk MJ^p-^pm* 
>y^'Jyyjl/X-f;k **'0^iU^ , j3" 
^y^Uyy;i/X-f;k ^Pt°b>^'J=i-;U 
y^UyyW-fjk jx^U>yurj-;u 
y^'JyyJI/X-fik tK'J^pIt U>^'J=i- 
;uv^Uvv;u-xx;u. **»Jnex7i/- 



[0020] 

As for epoxy compound which possesses epoxy group of at 
least two of B.,crosslinking reaction happens by heating after 
irradiation , forms strong bond , the adhesion , resistance 
electroless plating liquid of resist improves. 

Therefore, making use of photosensitive resin composition of 
this invention , pattern which itformed is superior in 
resolution . 

As embodiment of epoxy compound a this way, 1) DER331J, 
DER337J, DER661J, DER664J, DER667J (Above, Dow 
Chemical Co. make), Epicrone 800 [Dainippon Ink & 
Chemicals Inc. (DB 69-057-4512 ) make],Epikote 1001, 
Epikote 1002, Epikote 1003, Epikote 1004, Epikote 1007, 
Epikote 1009, Epikote 1055, Epikote 801, Epikote 807, 
Epikote 808, Epikote 815, Epikote 816, Epikote 819, Epikote 
827, Epikote 828, Epikote 834, Epikote 871 [Above, Yuka 
Shell Epoxy K.K. (DB 69-068-8882 ) make] or other 
bisphenol A type epoxy resin ; 



2) DER431, DER438, DER439 (Above, Dow Chemical Co. 
make), Araldite EPN 1 138 (Ciba-Geigy make), Epikote 152, 
Epikote 154, Epikote 172 [Above, Yuka Shell Epoxy K.K. 
(DB 69-068-8882 ) make] or other novolac type epoxy resin ; 

3) sila cure 6100, sila cure 6110, sila cure 6200, ERL2256, 
ERL4090, ERL4617, ERL541 1 (Above, Union Carbide Co. 
make), Araldite CY-175, Araldite CY-176, Araldite CY-179, 
Araldite CY-182, Araldite CY-184, Araldite CY-192 (Above, 
Ciba-Geigy make), [chissonokkusu ] 090, [chissonokkusu ] 
091, [chissonokkusu ] 092, [chissonokkusu ] 301, 
[chissonokkusu ] 313[Above, Chisso Corp. (DB 
69-064-2582 ) make], aiicyclic diepoxy adipate , alicyclic 
diepoxy acetal , alicyclic diepoxy carboxylate , vinyl 
cyclohexene dioxide or other alicyclic epoxy resin ;4) 1, 
6-hexanediol diglycidyl ether , 2, 2- dibromo neopentyl glycol 
diglycidyl ether , ethyleneglycol diglycidyl ether , glycerine 
diglycidyl ether , trimethylolpropane diglycidyl ether , 
neopentyl glycol diglycidyl ether , propylene glycol 
diglycidyl ether , polyethylene glycol diglycidyl ether , 
[j)oripuropirengurikoomjig^irishijiruueteru ], you can list 
polyvalent glycidyl ether ;5) bisphenol A alkylene oxide 
addition compound diglycidyl ether , bisphenol Falkylene 
oxide addition compound diglycidyl ether , bisphenol 
Salkylene oxide addition compound diglycidyl ether or other 
aromatic polyhydric alcohol derivative polyvalent glycidyl 
ether ;6) diglycidyl p- hydroxybenzoic acid , dimer acid 
glycidyl ester , tetrahydrophthalic acid diglycidyl ester , 
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«7;u3-^0)£<i?^>v;ui-T;u;5)t*x 

i/JH-fJk t*7.7i/-;U F 7)\s*c\sy**r 

7tKD7$;U^v7*UvvJl/X7sx;K:7$UU 

vyUvvJUxxx^U^if^^'-lvv^xxx 
;U ;7)N,N- v 7* 'J v v ^7- 'J > . t h 7 7* 'J V V 

;uv75/v7i=;uy£>,hU7>>v;u P -7$ 

/7i/-^<l:(D'7* l Jvv^75>;8)h i ;'7* l Jv 
v7*b-K t?>h-1->S>X7t^v® 

fli^irro^s^x^v^ai^i'^ifb 

[0021] 

'><t<it 2 <@0X7tf*vS££-r&x7t-;*vib 

^^(7)g^tt^Bi$§fiE^*©^^ftl* 5-50 

5 Sfi%*^(D^^li+»^^i4. Him 
SfttttfElb-fSo 

[0022] 

C.CD;SI4x^^-^(DSB|ticJ:y^^^|| 
ttz. *flftaJ»lcS1±x*;u*-*t 



7vK*;U^>S 4-XXt;HI;1,2-+/>v7v 
KX;U^>^4-7SK^;'>^<<!: : t. 1 <I(DMJ/\a 
s-HJ7v>H;xh77;U*n 

7;U*a7>^>ir,i:<h*(D&<!:iitt£»*fi£L 
[0023] 



diglycidyl phthalate ester , hexahydrophthalic acid diglycidyl 
ester or other glycidyl ester ;7) N, N- diglycidyl aniline , tetra 
glycidyl diamino diphenylmethane , triglycidyl p- amino 
phenol or other glycidyl amine ;8) triglycidyl isocyanurate , 
hydantoin type epoxy resin or other heterocyclic epoxy resin 
etc of diglycidyl ether or other , aliphatic polyhydric alcohol 
of the hydrogenated bisphenol A . 



S%~50 !*%##£U^ 



[0021] 

content in photosensitive resin composition of epoxy 
compound which possesses epoxy group of the at least two 5 - 
50 weight % is desirable. 

When it is under 5 weight %, sufficient adhesion , resistance 
electroless plating liquid is not acquired, when it exceeds 50 
weight %, developing behavior deteriorates. 

[0022] 

It is something where compound which generates strong acid 
due to thelighting of irradiation of C. generates strong acid 
occasionwhere it irradiated irradiation in composition of this 
invention , raises the solubility for aqueous alkali solution , 
grants developing behavior . 

In addition, after developing, after irradiating irradiation to 
the unexposed part , occasion where heat treatment is done, 
strong acid which occursbecomes catalyst , promotes 
crosslinking reaction of epoxy compound of B. andforms 
strong bond . 

s-triazines ;tetrafluoroboric acid , hexafluorophosphoric acid , 
or hexafluoroantimonic acid or other acid and complex which 
possess trihalomethyl group of the for example 1 , 2- quinone 
diazide carboxylic acid 4- esters ;1, 2- quinonediazidosulfonic 
acid 4- amides ;at least one as compound a this way, were 
formed, you can list diazonium salt , phosphonium salt , 
sulfonium salt etc. 



[0023] 

content in photosensitive resin composition of compound 
which generates strong acid due tolighting of irradiation 5 
weight %~50weight % is desirable. 
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[0024] 

lyojyym. mhm±m. nmmuz* 
o.i~5o m&voomm-n'MuLxt^o 



[0025] 

10-150// m (D^ftJf £ff*fiTf -SCL^T:^,, 

it>mm+&mmvt!>*i\tj:<* m*.\t* 7-tzh 

fcirOfrR/gs ^f;i/tPV;^, x^;u-t?p 
y;u?, ^PtV^'jia-^^ux-^K 

n— ;ux— x jus. ^^;HzPv;u^T-b^- 

K i^iHrQ v;u?7-trr— K ^Pt°U>^'J 
3— Jk^UX— T-^UT-bT— k ^Pt°UX7* 
'Jzj-;ux^;ux-^;UT-tx-h^t*CD^'j3 
-;uxxf;H, ;u, x*y— )\,UE<r> 
7)\>zi-)i,m. v^PP^V, 1,1,1-hU^oax 

-So 

[0026] 

7K'J^Pt°b>. 7Kyx^u>3ftif A^&S^u 

7-f;UA##£U\ 



When it is under 5 weight %, developing behavior 
deteriorates, when it exceeds 50 weight %, sufficient 
resistance electroless plating liquid is not acquired. 

[0024] 

photosensitive resin composition of this invention may add 
according to need , crosslinking catalyst , thermal 
polymerization inhibitor , filler , dye , pigment , heat 
stabilizer , adhesion promotor , plasticizer , foam inhibitor , 
leveling agent , antisag agent , flame retardant etc in range of 
0.1-50 weight %. 

[0025] 

Melting in solvent , you can use photosensitive resin 
composition of this invention as liquid state resist . 

Case it uses as liquid state resist , application it makes directly 
on support with dip method , spray method , flow coating 
method , screen printing method or other method , can form 
photosensitive layer of thickness 10~150;mu m . 

If solvent which is used at time of this should have been 
solvent which melts photosensitive resin composition , for 
example acetone , methylethyl ketone , methyl isobutyl 
ketone or other ketones , methyl cellosolve , ethyl cellosolve , 
propylene glycol methyl ether , propylene glycol ethyl ether 
or other glycol ether and a methyl cellosolve acetate , ethyl 
cellosolve acetate , propylene glycol methyl ether acetate , 
propylene glycol ethyl ether acetate or other glycol esters , 
methanol , ethanol or other alcohols , dichloromethane ,1,1, 
1- trichloroethane or other chlorine-containing aliphatic type 
solvent , toluene , xylene or other aromatic 
hydrocarbon-based solvent etc are. 



These solvent are used alone or mixing. 
[0026] 

In addition, you can use photosensitive resin composition of 
this invention as dry film . 

It can use film which consists of for example polyethylene 
terephthalate , polypropylene , polyethylene etc as dry film as 
support film when it uses, especially, polyethylene 
terephthalate film is desirable. 

thickness of film 5 - 100;mu m is desirable. 

In addition, one of these film may use as protective film of the 
photosensitive layer . 

When producing dry film , solvent which is used in order 



Page 1 1 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1994102662A 



1994-4-15 



[0027] 

izo^xmwtZo 

\)&fti;i>x\-zmfa±\zmioj5&x*m$i 
u mm$i®ztz\t®®$i®\zM®mmik 

o^t-^&X'mfotizmKmzmmtz 

mm\z%&jL*)i,¥-®m!iitz>o 

n^^^-^tLxit, mx\t. \g.i±*® 
*E7Knw. ^etkisct. mmi±^m%j. 

[0028] 

■3=?v ! s^Vl3.Z(J)l5?k[Z& 

h'J^A. *»ft*»J^A, j*l§M^A, msg 
^MJ^A. jKitt'JOA, &IMc*'J*">A» 
K^TK^^h'J^A, KB***'^^ 
^-h'JOA, 'J>&*MOA, t?a'j>IM-MJ"* 
A. fa'J>»*'J^A % ^fit^MJ^A. W 

^*'joa, y^w&^Mj^A. y^y-rs* 

M^A. 7>^-7, ^/x*/— ;U75>. v^x 
75X vy^;i/75>. HJx^n,75>£i: <D 

[0029] 



todesignate photosensitive resin composition as liquid state 
before can use those which wereinscribed. 

photosensitive resin composition of liquid state on support 
film application is designated as the uniform , solvent is 
removed with thermal drying or hot air drying and 
photosensitive layer is formed. 

thickness of photosensitive layer 10 - I00;mu m is desirable. 

Next, dry film which formed photosensitive layer on support 
film that way orlaminates protective film in photosensitive 
layer and windup is retained in the roll . 

[0027] 

Next, you explain concerning method of use of photosensitive 
resin composition of this invention . 

I) liquid state resist on substrate application is done with 
aforementioned method , photosensitive layer of 
photosensitive resin composition of this invention is formed 
on substrate bywith conventional lamination method 
laminating photosensitive layer on substrate by removing 
solvent with thermal drying or hot air drying , or, 2) dry film . 

After that, irradiation is irradiated to photosensitive layer 
through negative mask or positive mask . 

As irradiation , it can use ultraviolet light , argon laser , 
helium cadmium laser , krypton laser etc which designates for 
example low pressure mercury lamp , medium pressure 
mercury lamp , high pressure mercury lamp , ultrahigh 
pressure mercury lamp , xenon lamp , metal halide lamp , 
tungsten lamp etcas light source . 

[0028] 

Next, exposed part of photosensitive layer is removed making 
use of developer , with spray , dip , blushing or other method . 

As for developer , it can use for example lithium hydroxide , 
sodium hydroxide , potassium hydroxide , lithium carbonate , 
sodium carbonate , potassium carbonate , lithium hydrogen 
carbonate , sodium hydrogen carbonate , potassium hydrogen 
carbonate , sodium phosphate , potassium phosphate , sodium 
pyrophosphate , potassium pyrophosphate , sodium silicate , 
potassium silicate , sodium metasilicate , potassium 
metasilicate , ammonia , monoethanolamine , 
diethanolamine , triethanolamine , monomethylamine , 
dimethyl amine , triethylamine or other aqueous solution . 

In addition, it is possible to add foam inhibitor , organic 
solvent etc to developer . 

[0029] 
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jiz-momntti&it 100-200 deg c otai* 

[0030] 

*i=, *is«iic«fey*«w*»«ii=ittwr* 

tf. **WI*iaT©*lS«l=«l:yi8S**iSti 
[0031] 

i~4, tttfttil i~2 

[0032] 

[Hi] 



After developing, developer is removed with water wash , 
heat treatment oflighting and 100 - 200 deg C of irradiation is 
done. 

cured product which formed pattern which it acquires this 
way hasresistance electroless plating liquid which is superior. 

[0030] 

[Working Example(s)] 

Next, this invention is explained in detail with Working 
Example , but this invention is not something which is limited 
by Working Example below. 

[0031] 

Working Example 1-4, Comparative Example 1-2 

photosensitive resin composition of composition which is 
shown in Table 1 was drawn up. 

Furthermore, proportion which is expressed below is 
weight %. 

[0032] 

[Table 1] 
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1 5 


1 5 


1 5 


1 5 


> 9 i> ') >\>m* * >\>/T t 'J 

9i> 'J*l*#S&i* (* 1) 
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2 0 


1 5 


1 5 


2 0 


1 5 


(* 2) 
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1 0 




1 0 




1 0 


1 0 


* 4 




1 0 




1 0 
















1 0 




h 1 5 4 (* 5) 


1 0 


1 0 


1 0 


1 0 


1 0 


1 0 




6 0 


6 0 


6 0 


6 0 


6 0 


6 0 




2 0 


2 0 


2 0 


2 0 


2 0 


2 0 



[0033] 

*l:Smtb=45/30/25 

*2:ARCO ^5*;U*±§!L SMA bv> 1000 

*3:2,3,4-HJtKa+vK>y7x/>-l,2-:J-?h 
+/>v7vK-4-X^7tC/^XXx;U 

*4:4-(2-If j^ + f/-f^)i/y*^v/-;i' 

-l,2-^-7h+/>v7vK-4-X;U^^XX7 L ;U 

*5:;Mbvi;ui;K*v(1*)il$ 
[0034] 

zom nt&mmmmz 25 ^ m (dtkux^ 

U>xb^b— K7-<JUA±|rM^U 80 deg C 
0>llI®£*iS§T- 10 ttP B f iat]S&&fctLTJi£ 40 U 



[0033] 

* l:weight ratio =45/30/25 

* 2:ARCO Chemical supplied , SMAresin 1000 

* 3: 2, 3 and 4 -trihydroxy benzophenone -1,2- 
naphthoquinone diazide -4- sulfonic acid ester 

* 4: 4 . (2 -ethyl hexanoyl ) resorcinol -1,2- naphthoquinone 
diazide -4- sulfonic acid ester 

* 5:Yuka Shell Epoxy K.K. (DB 69-068-8882 ) make 
[0034] 

application it made this photosensitive resin composition on 
polyethylene terephthalate film of thickness 25;mu m , 10 min 
thermal drying did with sequential air dryer of 80 deg C and 
acquired photosensitive layer of thickness 40;mu m . 
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C<D&#!£Ji£ 20 urn (D7K'Jx^U>7-f;U 

250mJ/cm 2 (D^t£fT&ofc 0 

B5t8L *STJ30#JWUifc, i%ftlH-MJ 

0 ATkitiS^ ffll* 20 deg C T? 100 fJ»|BX^b- 

«5fc£B£U BE*ffl*TT? 
5J/cm 2 0>fi3te£frfcofc. 

jkivc, 150 deg c t? 60 ^mammmLmmit 

[0035] 

2 ic^-r 0 

1 ffiJt 

+vvx5tLx%¥mm®m 0.15 ©xf^ 

2ft?&& 

^^ICPlS3ftlfc : 7'1'>/X^-X(=l/l)<Dg 
/Mti(/<m)*»*StLfc. 

2 #0)/\°£->(DP(f1ll£ 400 /im <tL 

fcttoaaLfc 1 *©/^->*«Bra.ttft 

IftSHb&CDb vXh£ pH12, 70 deg C (DUMM 



[0036] 

[a 2] 



sheath doing this photosensitive layer with polyethylene film 
of thickness 20;mu m , itdrew up dry film . 

Next, while peeling off polyethylene film , it laminated 
photosensitive layer in print substrate which grants electroless 
copper plating catalyst with laminating equipment . 

Next, it exposed 250 mJ/cm <sup>2 </sup> through positive 
mask , making use of high pressure mercury lamp . 

After exposing, 100 second spray developing were done with 
20 deg C 30 minutes afterleaving, making use of \% sodium 
carbonate aqueous solution with ambient temperature . 

After developing, it removed developer which remains on 
print substrate ,with water wash after air drying, exposed 5 
J/cm <sup>2 </sup> with high pressure mercury lamp . 

Next, 60 min heat treatment it did with 150 deg C and did 
thermal curing . 

[0035] 

performance of resist on print substrate which it acquires this 
way evaluation was done with method below. 

Result is shown in Table 2 . 

1 sensitivity 

step number of positive image which is removed after 
developing making use of step wedge of optical density step 
0.1 5 as positive mask , was designated as sensitivity . 

2 resolution 

minimum width (;mu m ) of line/space (=1/1) which was 
formed after developingwas designated as resolution . 

3 adhesion 

When designating spacing of pattern of 2 it is adjacent as 
400;mu m , minimum width (;mu m ) which is formed pattern 
of I it becomesindependent without line break , serpentine 
doing was designated as adhesion . 

4 resistance electroless plating liquid 

resist after thermal curing 1 5 hours was soaked in electroless 
copper plating liquid of the pH 12, 70 deg C and external 
appearance was observed. 

[0036] 

[Table 2] 
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[0037] [0037] 





O rfcfc&L 




0:no change 


X 




X 


There is a:blister 


[0038] 


[0038] 




[Effects of the Invention] 



£ ^ Wl£ WT0)£J!)li£ii'3~<5o this invention has effect below. 



Page 16 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1994102662A 



1994-4-15 



*H*» SffiS£(D8^t±, fc«fctf » »7>U*'J 
11l=$4fctf>» 70 deg C. pH12 (D&SS8?$tf)o 
ta4»iraaif*i:»«iiA^(DI**<*i^l» 



[0039] 

(2) «fi»««Sicii*iri^. 
*5§W©S3fctt«lfifflJ*«il*. afcttlcftti 

[0040] 

(3) 7JU*U*;l;£lCcfc&^^£#<I;h<Tl^ 0 
[0041] 

#4*if©l5A\ PS ISuX^'J 



It is superior in (1) resistance electroless plating liquid . 

As for resist which uses conventional positive type 
photosensitive resin composition , because it is inferior the 
adhesion , of substrate surface and, to alkali resistance , when 
it soaks in electroless copper plating liquid of 70 deg C, pH 
12, peeling and swelling or other phenomenon from substrate 
surface appear. 

photosensitive resin composition of this invention forming 
strong bond with thermal crosslinking , can offer the resist 
which possesses resistance electroless plating liquid which is 
superior adhesion , and alkali resistance of substrate surface 
by improving. 

[0039] 

It is superior in (2) sensitivity , resolution . 

photosensitive resin composition of this invention can offer 
resist where sensitivity , resolution is superiorby using binder 
polymer which is superior in developing behavior . 

[0040] 

developing behavior is superior in (3) aqueous alkali 
solution . 

photosensitive resin composition of this invention can offer 
resist where developing behavior is superiorin aqueous alkali 
solution by using binder polymer which in action, and 
aqueous alkali solution of the strong acid which occurs due to 
lighting of irradiation is superior in the developing behavior . 

[0041] 

From fact that it possesses above-mentioned effect as for the 
photosensitive resin composition of this invention plating 
resist , etching resist or plating resist , inter-layer insulator 
charge or other other things in solder resist , full additive 
method which is used when producing printed circuit board , 
it is ideal in photosensitive liquid and resist ink or other 
application for microfabrication , PS plate , screen printing of 
metal . 
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